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Pine nuts authenticity in tbe Portuguese market 
Carla Santos," Bruno Porfirio, b Anaisa Silva," Miguel Faria, • Rebeca Cruz, • Elsa 
Ramalhosa, c José A. Pereira: Sara Cunha," Susana Casal" 
'Rt;QU/Afrl:.. Dt'Parwmettto di! Cifo11ctàJ QmmlcD.I. Fuculdmk d" Farrmkh> Um•···rrltkuk• ""Porto. 4flJO-
J I J Por/o. Portugal, 1 Unl•·~rsily U11ít tJfT t!CII/mlogi«~l tmd E.mct Sc/enr«J, Swr" /Jnh•o:rmy IJj Gohl<. 
Broz/1. 'CIMO. M/Junlaíll R<JS~arc!J C.·mr~. Sdlu<.ll u.f4grlrollure, P<>ll'~<'<'hnlr lt1$1Jnllt! <~{Bragunçi.l, 
Campus de St. Apolónia, Apt 1172, 5301-855 Bragança, Portugal. 
Pioe outs, the edible seed of the pioe tree (Pinus spp.), are a valuable commodity in the 
iotematiooal market, with Portugal attaioiog the fourth positioo with the exclusive 
productioo of Pinus pinea. Pioe outs from differeot pine species differ io size, outritiooal 
value, taste, aod therefore commercial values, making it oecessary to grant their 
autheoticity. Followiog receot reports oo pioe out mislabelliog in European markets, 
maioly with those of Asiatic origio, the maio objective of the preseot work was to 
characterize the quality and autheoticity ofthe pine outs sold io the Portuguese market. 
Samples (o=I5) were analysed for their maio morphological and chemical characteristics 
(seed weight and seed size, moisture, lipid, proteios, ash, total soluble sugars, fatty acid 
compositioo, vitamio E, phytosterols, total pheoolic and antioxidant activity). 
The morphological characterizatioo showed highly homogeoeous fruits. The chemical 
assays showed also a very coosisteot compositioo, with 48.9 ±1.0% of lipids, of which 
85.1 ±0.5% were unsaturated, with an increased proteio cooteot of 30.6 ±1.0%, ali oo a 
fresh weight basis. The sterol compositioo was also decidedly coostant, as was the vitamio 
E aod total pheoolic cooteot. Ali the results were withio those reported for P. pinea. 
Complemeotary, a geoetic study allowed to ideotify samples species (Pinus pinea) and 
coofirm its autheoticity. 
The results achieved are iodicative of the ioexisteoce of mislabelliog, with ali samples 
beiog classified as Pinus pinea. 
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